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This invention provide, an inflatable structure, imoervious 
to fluids and built up of supposed plies of n.b.erized fabric 
or the liKe, >hleh can be readily fabricated in large dimeters, 
of 30 * •hea. ; or more, and in long lengths. 

: .^ e : i ^^^ rovid03 * »°thod of manufacturing such an 
lnfIa ^' #^fe WhiCh ^•- 'curing under heat and press- 

° r SiKilar P^- successive lengths of an 
** a ** ly * • Plurality of superposed plies of 

rubberi 2 ed : f.b^r the like wrapped around one another with 
3tacgered Joint* V the assembly including inside the innermost oly 
a material which will prevent the opposed surfaces of this ply 
fror. bonding together. 

The resulting product is flat and has the external aoo=arance 
of a conveyor belt, but it ha, a passage way extending throughout 
its length. By clampin,; its ends and fitting an entry valv-> - e " 
"belt" can be inflated to for. a bolster, filled with liquid 'as 
« tank, or by making suitable coupling connection, to the ends 
instead uf clamping, the structure e« be employed as a hose. 

:.i «ao cases it is convenient to provide the assembly with 
, cube of r.bber, polyvinyl chloride or other suitable thermoolastic 
-,:ri fl l devoid of fabric a, the innermost < A y, ia whic , ^ 
U.o ,dv,.icn.preventin S .material may be provided as a coating on 
1>C ,n, :, ' ,<5r cr tht3 tube ' «>~**1Y ^y also include a/ 

-Ora.ion resisting cover, which be of the same material • 
t.iw? Inner tube* 

in, constituent ,i loa arc preferably of v;oven fabric contain- 
'"• * ;iVnUi ° tlc y ' ,rn ' s,:c -' for ex ^lo aa nylon or lerylene 

'rod Trade :,,rk) , rubberizea with n,t,,al or synthetic 
The fabric ..lies ..ay, hov.ever, be i,,...-egnated by other 
■-r:..l a whxch will ca , and bond together in the ,ress, such for 
> ■ -. !c u polyvinyl chloride, 'a mixture oi polyvinyl chloride 

i! rli ° rUbb0r and oeh - r °«"abl, thermoplastic materials. The 
n»od not, however, n,ce„sarily be of woven fabric. Thus 

' 3y ' in 9UiWbld C -- - : - c ' r " ai ^ -f filns o. r.ylor. or tor- <.••<. 
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of latex-i . predated non-wow:- . Voric or paper impregnated 
uith a thennoplaotic "uweri/i , or r.sir:. 

Inflatable 1 belts' ac Jeicribcu ;:ove : ; ay be utilized 

inflatable bolsters, c.;;. inches in ui;..:.cter and 12C feet 
in length, for .jc in su: art i n£ the roof in a colliery, as 
:?illov. tanks for thu tivr.L- rrt of liquid in bulk or. roaa vehicles, 
aa flowing boon*.w for ~uc ir. hsrbuurs lo >. event the spread of 
flo;-.tln t ; oil frox oil loading inatallatior.s and aa ho3es aanuf ?c- 
turec in lon^ lengths for c.Ticrc.ency supAieu of water or fuel oil. 
They rr.ay also be used, v.r.cr. inflated, aa docksidc fenders, weight* 
at are end, floating in an upright position a/.^inst the dock ail 
and anchored thereto by chain j. 

i r desired zhe hose ...ay be provided with a double or multiple 
internal pacaa»:c way by liyinr an internal ply or plies of 
rjbb.-.rlr.wJ fabric across the interior of the innerr.ast folded 
iy v.iuh uhcsion-prcventinr nsterial between zhe op.ouits -u /face 
of una Internal ply or , li :a and tha surface- of the innermost ply 
uiach innermost ply will ir.cn foru v:hen the hose iu inflated an 
internal longitudinal b-i:f:.u;;d which will operate to pre'-er.t aur~e 
of contained liquid when ~.;o h ue is used as a pillow tarn:, or to 
provide separated pasca;;,j ways for the containment and conveyance 
of di. furent fluids when ; „■ i ho^e or bos.r.. 

In the case of a vill.ow ».ank the bulkheads are lightly cer- 
. orated to equalise distribution of liquid into the various cor.> 
p?.rtr.:onts. In a hose of ultipl bore thoy noc ; .orf urated, 

.he process of manufacture is continuous and t.ere is no 
res tri atior* y except for t. ansyor*. difficulties, on the length of 
;^e which can be produced in on j pi tec. In this respect the houe 
is produced exactly as a conveyor belt is ...ade, in that a built 
up c::rcase is asaetfoies in a f state and fed into a press and 
v.lcar.izcd length by length successively with overlaps, and coiled 
up a air. after vulcanization. 

The hose uan accord. .i^ly b'j manufactured in lengths of up to 
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1000 ft. ar.d its diameter is restricted only by the width of tne 
press available, oir.ce the hose, although of larger diameter, is 
produced in a flat state, it is, like a fire hose, ea.y to coil, 
in fact, it coils exactly as if it were an ordinary conveyor belt. 
The resulting coil is stable and compact and can easily be 
transported and handled. The hose will run off the coil frealy 
in the flat condition ar.d only beccr.es round in section when inter- 
nal pressure is applied. On emptying, or upon deflation, the hose 
returns to the fiat state and can be reidily coiled again. Other 
:0 rubber hoses of large diameter which have been built on maj.drels 

are intrinsically ro.md and do not coil satisfactorily so that they 
can only se hindied in extremely limited lengths. 

The adhesion-preventing material may be constituted by a powder- 
?d, liquid or. -el -like Citerial such for example as ground mica, 
whiting, talc, starch, clay, an emulsion of wax with or without a 
silicone, sulphonsted castor oil, a mixture of sulphonated fatty 
acid, a polyethylene glycol, Glycerine, or methyl cellulose or 
polyvinyl alcohol ir. gel or paste form. Methyl ce.lulose and 
polyvinyl alcohol leave a film within the cured assembly which is 
-oluble in water and can subsequently be washed out of the structure. 

Altem.itiv-iy, chj adhesion-preventing material may be in sheet 
: n.-. ar.c c >-.-.t • t uted , for 3xs:-ple, ly a sheet of metal, vulcanized 
r...z.-v, ;_.-ed rubber hydrochloride, or polyvinyl chloride or other 
vinyl polymer. In this cms the sheet also acts as a former, -."hen 
t-.ch a iortser is used, it is in ,-.;o~t cases desirable to provide a 
parting a L ent between the foraer snd the innermost ply in order to 
prevent the innermost ply .rja .ticking to the former. Preferably 
the parting agent is pi'ovided ss a coating on the internal surfaces 
of the innermost ply in order to prevent them from sticking together 
.1 c-rinc handling and advance o: the superposed plies to the press. 

.'reparations or chalk, talc or zinc stearate powder or combinations 
of t.iesc would normally be usou as surface coatings for the rubber 
innermost ply. It is also pos-itie to coat a metal fon-.er vith wax, 
•-r a silicone rr-jise relc:..c . ..-r.t, or to coat the : ormsr -< 
•-.oat resisting inert vsni-.. :..ycr to prevent ads.-sL.n of v.r.c :\.V- ■- 
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to it doring vulcanization. The inert vamisn cay consist of a 
silicone roain, and .ration, of poiy-.etr.-f luor-ethyier- 

also be e.ol.y,,. If the f0RW u of vulcanl2ed ^ 
synthetic rubber ...... ,,,^ lco of , CoaUng q[ ^ ^ ^ ^ 

tne surface of the uncrod inner ply vail bo sufficient to pre- 
vent adhesion. 1, ,,, c ,.. 0 o: tho fona(Jr ^ ^ ^ a 
ue,porature resist,,, inert Mterial 5Uch as ^ ^ ^ nQ ?apt _ 
in S agent will bo necessary. 

The fon^r, when of rigid material , nay have rounded ed S es 
asc t.M, serves to eliminate the production of sharp creases at 
t> S es 5 « of tne innermost P l y when the assembly is cured in the 
-a-,,. ; h , fonner ^ c , nveniently be a netal a 

: ' iC - nc - ol the order ol l/S n . 

••her. procaclng an inflatable structure of considerable length 
tnc fonner will be ,hcrt and withdraw from each pressed len S th 
-to the next len-th to be pressed. In the case, however, of " 
dorter structures intended for U3e as pillow tan,, or spill booms 

:o«cr msy ,xc,n: fo r the full length of the assembly and be 
••-v..r,wr. ,ftcr assembly. To facilitate withdrawal, the fonner 
to oplit longitudinally. * h en, the fonner »a y be dis-enga~ed 

r0mCl05C COne * et With the ^'"-1 odges of the assembly by " 
a^zin^ the ed<*e o:' one half -^^^ 

hair to rid. over the other half, where- 
in It may easily bs withdrawn. 

•••hen the fonner la of rubber or other elastic Bteriil u 

=y coniain embedded longitudinal yarna so that It expand 

-ewaya under preaaure to enaur. aoulding of the Inner ed-ea 

« the ..m*Us. ana nevertheleaa be capable of bein s withdrawn 

-.r-hwiae over a conaiderabu len 8 th without breaMn* or stretch- 

ij unduly. 

The invention will now be further explained with reference . 
the accompanying diagrammatic drawings, i, which:- 
ViZ.l is a transverse section through an inflatable struc- 
re mde in accordance with the invention, 

'■iC.2 i- a diagrv,, illustrating the fabrication of t-e 
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Figs. 3 and 4 are secti ,nal views illustrating alternative forms 

of press for use in accordance with the invention, 

r'ig.5 is a section through an internal ply for use in making 

a hose with a double internal passage way, 

Fig # 6 shows the resultant hose after curing, 

rig. 7 shows the resultant hose when expanded, 

Fii:s,8-10 are sectional views illustrating alternative fores 

of end closure, 

^ig.ll shows an appropriate form of fonr.er, 

rig # 12 illustrates the rr.o-ilding of an assemblage round a 

forr.er, 

Figs.l3A, 3 and C illustrate successive stages in the 
fabrication of a rubber former with embedded textile yams, 

Pig. 14 illustrates th-a ranufacture of a hose with reinforcing 
rubber rods and 

I ig.15 illustrates a hose with reinforcing fabric strips at 
it s edges. 

The hose shown in *-ig.l, which is suitable for usn as an 
imiatable bolster, consists sf an inner tube 20 of rubber, a 
series of surrounding plies 21 of rubberized fabric having longitu 
dinally staggered joints 22 cr.d an external r/orasion resisting 
cover 23 of ruober. As . vsicstcd in /ir.2, -Jr.* inner tube 20 of 
rubber, containing the ac:..»rijn preventing ^.-gredient and either 
:'err.ed as a tube or constituted by a strip sf rubber folded into 
tubular form with an overlap joint, is fed for.vard to form the 
innermost layer of a carcase as it travels forward. A strip 21 
of rubberized cloth is drawn frox a roll 2U of the cloth and 
folded around it to for.n a ply having an overlap joint 22 which is 
stajgored in relation to the joint (when present) on the tube. Th.i 
procedure is repeated to apply in succession further cloth plies, 
using cloth of progressively increasing width and staggering the 
joints ir. successive plies* The outer covering of rubber is ther. 
applied. Ihe carcase is then vulcanized, length by length, betw-i-o. 
the top and bottorr. plutons 25 (H<j.3) of a belting press, edge 
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moulding bars 26 being provided if desired. These need not 
necessarily contact the outer edges of the hose as illustrated 

but can be used simply as spacers between the platens 25. 
iVhen the inflatable structure is intended for use as a round 
hose, edge moulding bars 26 with concave inner faces may be use 
in the press to ensure that the edges of the moulded atructure 
will bo convex and that it will inflate to a circular hoco of 
uniform wall thickness. 

If the hose is required to have reinforced edges and an 
outstanding fin 30 at each edge additional plies 29 of rubbcriz 
fabric (Fig.M are superimposed upon the edges of the carcase 
beneath the rubber covering, and the press will include top and 
bottom edge moulding bars 27 in addition to the platens 25 and 
the moulding bara 26. 

If the length of cloth in a roll is insufficient tD make-u, 
a full length of hose, each ply may be made up of successive 
lengths of cloth jdned end to end with an overlap bias joint at 
45? 

The reinforced edges, when provided, can be used for attac. 
ment to the hose of clamping plates for use in dragging the 
inflated bolster forward or, in the case of a floating boom, f OI 
supporting weight, anchor plates or the like. 

Figs. 5-7 show the production of a hose 20 having u divided 
internal passageway. In this case the innermost ply 31 1g fold , 
as ahown in r- ic>5 with adhesion provOBtin6 material po3ltioneQ 
as indicated at 32. In the finished hoae the portion 33 of the 
innermost ply constitutes an internal bulkhead. 

When the hose i 3 to be used as a pillow tank or bolster lw 
cio.,u end 5 can be formed in a number of ways. Thus the ends of 
the hose can be flattened after trimming and clamped by bolts 3, 
between metal brackets, as shown in Og.fl, C r drilled and rivetc 
with washer,. As an alternative to the use of metal and as sho„ 
- .-iGs.9 and 10, the anti-adhesion material may be omitted at t. 
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one, of .he hose so that ail plies bcco.v.c wlca.nl zed toother 
at the ends. In this „. 3 it r-ay be desirable to turn the 
fabric olios altcrr.ut.ly over t..o c,d ('ig.lC}, or to provide 
•dditi nal reinforcing; plies 29 (H-.9) of rubberized fabric 
.reinu too ends of the carta:,, ana uuc an , n ,j nouldins bar in tho 
press. 

reference has already been made to the -ise o: a former and 
a suitable former 34 is show in rig.n. ihe fonner has r<junde< . 
edges 35 which ensure tr.au no sharp crises will be formed at 
the cd-s of the tube 20 constituting the innermost ply (ii c .12). 

'i t ~s.l3A, 3 and . illustrate the formation of a rubber 
former, bavin- embedded textile yarns. ... shown, the yarns 36 
are laid on a sheet 37 of rub ,er, which is afnsrwsrda folded around 
the yarns and vulcanized. 

-harp creases at th, ed C es of the innermost sly ,-.a y a i so be 
avoided, ae shown in yi-.u, by including i.u the ctr.cture to be 
cured longitudinal red. -t o/ vulcanized or -c.i-vulcanized rubber, 
ir.o press includes concave cepo ..-.oeiding bars 2u. 

-harp creases car. also oe avoided by incorporating in the 
interior of the carcase a semi-cured inner tube made up and test- 
ed -jefcre it is inco roe r.,t into the structure, ihe ujc of a 
ee-i-cured" inner tub- ; re vents tr.e production o: sharp creases at 
the c.i 03 of the inn-.r.toer. ,.y surin r . vulcanisation because the 
sr.i-:,red layer o: rue. ., :,ot flow u> any appreciable extent. 

Ihe ..aurree of se.ai-v-oa. : set: or. wii. eu such that as each us 
?o~ib!c of its resistance to the iarr.st.on o. flow crea-os is 
obtainec, whilst it is utili possible to obtain a C ood bane at the 
overlap joint, and to the textile ply to which it is adhered. The 
che ce of exact degree of sc.-r.i-cure for the optimum balance between 
tnc^.-. conflicting requirements will depend on the nature of the 
individual rubaer ce.-voni ti.r. ir. questmen. 

srr.r- creasas en.-: aleo re -.voided, ae shown in fig. 15, by 
usinc an unvulcani z .-c flattened rubber t .o, 39 a, the innerco.-t 
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?ly and incorporating longitudinally extending fabric strips 40 
within the edges of this tube. Jy the use of fabric having. good 
strength and elongation properties (e.g. staple nylon fabric) we 
can ensure that the fabric strips, which become bonded to the 
rubbex* tube, act as formers to give a finite radius of - curvature 
at the edc;es and prevent subsequent crocking. 

Reference lias been made above to the use of plies of woven 
fabric wrapped with staggered longitudinal joints. As an 
alternative the plies nay consist of the ...ate.-ial known as tyre 
cord, i.e. a rubberized fabric having substantial warps and light 
wefts which suffice on.y to hold the fabric together, -.hen sucl 
rabric is used Co make the inflatable structure it is lapped 
helically in atrip fori:, around a preformed inner tube of rubber 
or the like, or around a suitable flat former, in piirs : .L 
op rosing layers in which the warps extend helically in opposite 
directions and incline to the axis of the structure at 
s.vrs,xi:r.ately t,.-.e ideal on:le o: 54° 45 1 . 
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THE QtSODIMENTS OF THE BiVTWTKH IN WHICH AN EXCLUSIVE 
PROPERTY OR PRIVILEGE IS CLAIMED ARE DEFINED AS FOLLOWS: 

1. A method of manufacturing an Inflatable structure which is 

impervious to fluids and is built up of superposed plies of rubberized 
fabric or other material which will cure and bond to an adjacent ply under 
heat and pressure, which method comprises curing under heat and pressure in 
a conveyor or similar press successive length* of an assembly constituted by 
the superposed plies, which are wrapped around one another with staggered 
joints, the assembly Includin g between the opposed surfaces of tne innermost 
ply a material which will prevent said opposed surfaces from oonding together. 

2 - A method as claimed in claim 1, in which the innermost ply is a 
tube of rubber, polyvinyl chloride or other suitable thermoplastic material 
having no fabric reinforcement and tne adhesion -preventing material is pro- 
vided as a coating on the interior of this tube. 

3- A method as claimed in claim 1 or 2, in which the assembly includes 
an abrasion resisting cover* 

A method as claimed in claim 1, in which tin adhesion -preventing 
material is constituted by a withdrawable former disposed within ths assembly. 

<>. A me thou as claimed in claim a, in which a parting agent is provid- 

ed oetween the former and the innermost ply. 

A method as claimed in claim <♦ or 5, in wnich the former is a strip 
of metal wltn rounded edges. 

7 • A method as claimed in claim 4, in which the former is a 6 trip of 

vulcanized rubber. 

->. A method ao claimed in claim 7, in which the former contains 

embedded textile yarns. 



V- A methDa as claimed in claim 1. in which tne press includes edge 

zac-U-ilng oars . 
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10. A method as claimed in claim 9, in which the edge moulding bars 

nave concave inner faces. 

11- A method as claimed in claim 9 or 10, in which the prese includes 

up and bottom edge moulding bars for forming ribs at the edges of the inflat- 
able structure. 

12 . A method as claimed in claim 1 or 2, in which the innermost ply is 

so shaped that the structure has an internal transverse bulkhead. 
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